Introduction
Corrosion is a complex process characterized by a chemical or electrochemical reaction which proceeds in a relatively uniform manner over the entire area of a material or structure (Asafa and Durowoju, 2009; Odidi, 2002) . Steel is widely applied in many important devices in petroleum industry, chemical engineering, power generation, nuclear engineering, food processing industries and other engineering fields (Zhang et al., 2005) . Under the conditions of highly polluted environment of chloride ions, Zhang et al., (2005) revealed that stress corrosion cracking and serious pitting corrosion often take place in 304 stainless steel. However, corrosion is said to be a destructive phenomenon of which its economic effects is detrimental to the appearance of metals and in some cases can cause equipment failure (Fontana et al., 1987; Daramola et al., 2011) . Oluwole et al., (2007) investigated the corrosion resistance of nickel-plated medium carbon steel and 18/8 stainless steel in cassava fluid containing hydrogen cyanide. Jekayinfa et al., (2005) examined the effect of fluid squeezed from cassava tuber on the corrosion behaviour of mild steel. The investigation involves periodic weight loss measurements of 0.8% carbon and 0.36% carbon steel rod. The relationship between loss in weight of the exposed samples and exposure period were determined. By employing various corrosion data, numerous experimental and theoretical studies have been carried out to reveal the characteristics and mechanism of these various localized corrosions in steel (Jekayinfa et al., 2005; Bodude et al., 2012) . This work therefore examined the corrosion rates of mild steel with surface treatment in a sweet cassava media under different environmental conditions.
II.
Experimental Procedure
Specimen Preparation
The materials used for the experimental study were mild steel, galvanized steel and painted mild steel with a paint film of 0.1mm. The elemental composition of the samples was conducted via Minipal 4 Spectrometer, Table 1 . The samples were machined into rectangular sections of 20mm by 30mm by 1mm thickness using cutting machine. The samples were then polished with emery papers of progressively fine grade 220, 320, 400 and 600. The samples were rinsed in distilled water before drying.
Preparation of Cassava fluid
Freshly uprooted sweet cassava tubers (TME-7) popularly known as "Oko iyawo", were obtained from the farm land. The tubers were peeled, grated and squeezed manually using a simple hydraulic press to obtain fresh cassava juice. Intermittent Condition: On a weekly basis the cassava fluid was replaced with fresh one of the same cassava specie. The steel samples were introduced into the new fluid for a period of 8 weeks. Continuous Condition: Samples were also left in the solution for the same period of 8 weeks. The pH for the continuous cassava juice media was checked on a weekly basis to ascertain the variation in hydrogen and hydroxyl ions as a result of biological process of fermentation for the continuous experiment. The corroded samples were removed and gently cleaned in distilled water before drying. The dried samples were weighed accordingly.
1.3
Metallographic Preparation Figure 1 .5 shows the micrographs of the corroded parts obtained using optical metallurgical microscope XJL-17 model. The specimens were gently clean in a 2% Sodium hydroxide solution (NaOH) for about 5 -10 seconds to reveal the corroded structure. It was washed, dried and later viewed under the optical microscope. Table 2 .1 shows the corrosion rate of samples exposed to sweet cassava fluid without atmospheric interaction for continuous time frame. For the three steels considered, there was an increase in the corrosion rate with time up to around 8 to 12 days. After this, further exposure caused a sharp decrease in the corrosion rate which is more pronounced in galvanized steel, as depicted in Figure 1 .1. After 30 days, the corrosion rate tends to be stable for galvanized steel. For painted steel, there was a slight increase in the corrosion rate between 13-21 days. Further exposure resulted in a constant value of 0.36. Similar behaviour was observed in normal steel between 13 -21 days. Further exposure above 21 days caused a gradual increase in corrosion rate. This can be attributed to the low percentage of carbon and other micro alloying elements such as P, Cu, S and Cr present in galvanized steel. The corrosion rate of samples exposed to sweet cassava fluid media without atmospheric interaction during an intermittent exposure time was shown in Table 2 .2 and Figure 1 .2 respectively.
III. Result and Discussion
From Figure 1 .2, it was observed that the corrosion rate of galvanized steel increases up to 1.55 for the first 8 days of exposure and continuously reduces over the entire period. In painted mild steel, there is an increase in corrosion rate up to 0.47 for first period of 8 days of exposure over which further exposure caused decrease in corrosion rate which remain constant between 28 -56 days of exposure. The normal mild steel on the other hand, increases steadily during the exposure time. Though, the rate of corrosion is no longer significant after 40 days of exposure.
However, the corrosion rate of sample exposed to sweet cassava fluid media with atmospheric interaction during continuous time of exposure was shown in Table 2 .3 and Figure 1 .3 respectively.
At the initial stage of the experiment it was obvious from Figure 1 .3, that galvanized steel samples had high rate of corrosion which increases for the up to 14 days of exposure compared with painted or normal mild steel. It is evidence that with the presence of atmospheric interaction, rate of corrosion of galvanized steel in cassava fluid media is more pronounced when compared with samples not exposed to atmosphere. At the same time, the rate of decrease in corrosion rate is not significant unlike the samples without atmosphere (Figure 1.1) where the rate of corrosion decreases rapidly. However, similar behaviour was observed for the corrosion rate of painted mild steel samples in the same medium with or without atmospheric condition while normal mild steel exhibit little corrosion rate over the exposure time.
Similarly, the corrosion rate of samples exposed to sweet cassava fluid media with atmospheric interaction during an intermittent exposure period were shown in Table 2 .4 and Figure 1 .4.
From Figure 1 .4, the rate of corrosion in both galvanized steel and painted mild steel increases up to the first 8 days of exposure. Further exposure caused decrease in corrosion rate of both specimens. This may be attributed to the aggressiveness of the chemical re-activities, transport properties of environment, concentration of corrosive fluid (pH) and temperature of the corrosive medium. In addition, the rate of corrosion in normal mild steel also increases for the first 8 days of exposure when compared with sample not exposed to atmospheric condition (Figure 1.2) , which becomes almost stable overtime. 
V. Conclusion
From this study, galvanized steel samples showed an aggressive rate of corrosion in cassava fluid media in both continuous and intermittent conditions, and with or without atmospheric interaction. Painted mild steel exhibited similar phenomenon during the experimental study but the rate of corrosion was less pronounced. Normal mild steel samples however, revealed low rate of corrosion in both continuous and intermittent conditions, and with or without atmospheric interaction. Thus, normal mild steel can be a preferred choice for cassava processing equipment in both continuous and intermittent conditions, and with or without atmospheric interaction. This will eventually reduce the cost of damage and replacements of machinery part during maintenance operation. NB: GS: Galvanized steel; PS: Painted mild steel; NMS: Normal mild steel AC: atmospheric continuous process, WAC: Without atmospheric continuous process, AI: atmospheric intermittent process, WAI: Without atmospheric intermittent process
